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Ascending (type I) aortic dissection carries a high mor•
bidity and mortality. Proper identification of the prox•
imal origin of the dissection and determination of con•
comitant aortic valve involvement significantly facilitate 
surgical repair, which may improve survival. In this 
case, intraoperative two-dimensional echocardiography 
with contrast injections was used to image the heart and 
great vessels before and after cardiopulmonary bypass. 
The proximal origin of the intimal flap of a type I dis-
An ascending aortic root dissection (type I) begins as an 
intimal tear in the proximal aorta and may extend antero•
grade into the descending aorta and retrograde into the aortic 
anulus producing aortic regurgitation. The diagnosis can 
usually be made based on the history and physical findings 
of abnormal or asymmetric pulses, aortic insufficiency and 
widened mediastinum. Noninvasively, the false lumen can 
often be detected by two-dimensional echocardiography (1-4). 
Because the operation may be limited to oversewing the 
proximal point of dissection, angiography is performed to 
definitively localize its origin. Frequently, however, the 
proximal point of intimal tear is not adequately detected by 
any method. In such cases, intraoperative echocardiography 
may be invaluable in staging the operative procedure by 
identifying the proximal origin of the dissection and, more 
important, in defining possible involvement of the aortic 
valve and its anulus. This is the first report illustrating the 
potential value of intraoperative echocardiography in aortic 
dissection. 
Case History 
Clinical features. A 73 year old woman with a history 
of hypertension presented to her local hospital with sudden 
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section was identified, and primary aortic valve disease 
was excluded. Postprocedure intraoperative echocardi•
ography demonstrated that the site of repair was imaged 
and that aortic regurgitation was absent. Intraoperative 
contrast two-dimensional echocardiography may be a 
valuable new tool to provide information otherwise un•
available by routine techniques. 
(J Am Coil CardioI1985;6:1155-9) 
crushing chest pain radiating to the back. She had no history 
of connective tissue disease, coronary artery disease, chest 
trauma or valvular heart disease. Her physical examination 
was significant for a blood pressure of 150/50 mm Hg and 
a pulse rate of 110 beats/min. The right carotid and right 
radial pulse were absent. In addition, there was a grade 2/6 
blowing diastolic murmur consistent with aortic regurgita•
tion. The electrocardiogram showed sinus tachycardia and 
nonspecific ST-T wave changes. An emergency aortic root 
angiogram by way of the right femoral artery revealed non•
opacification of the right carotid and subclavian arteries and 
a false lumen arising from the ascending aortic root (Fig. 
1). There was severe aortic regurgitation and the coronary 
arteries appeared grossly patent. She was transferred to our 
institution by helicopter and taken immediately to the op•
erating room. 
Echocardiographic findings. After intubation and ster•
notomy, a hematoma was seen at the base of the aorta 
extending into the adventitia of the pulmonary artery. An 
echocardiogram was performed after cannulation of the right 
femoral artery and right atrium and just before cardiopul•
monary bypass. A sterile 3 MHz mechanical transducer 
(ADR 4000, Advanced Technology Laboratories) was placed 
directly on the exposed heart to obtain both long- and short•
axis views. A linear, undulating, echo-dense flap in the 
inferomedial aspect of the proximal root, beginning 2 cm 
from the aortic anulus, was immediately evident (Fig. 2 and 
3). The intimal flap, clearly the proximal origin of the dis•
section, wavered with the cardiac cycle, collapsing during 
systole along the posterior wall of the aortic root and bulging 
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Figure 1. Aortic root angiogram, left anterior oblique projection, 
demonstrating a false lumen (FL) arising from the ascending aorta 
and nonopacification of the innominate and left subclavian arteries. 
LC = left carotid artery. 
Figure. 2 Intraoperative two-dimensional echocardiograms in long•
axis view A, Diastole. The intimal flap (open arrow) is seen 
bulging into the aortic (Ao) root. There is a lack of coaptation of 
the aortic valve (A V) leaflets, consistent with aortic regurgitation 
(white arrow). B, Same view, systole. The false lumen (FL) 
has collapsed (arrow) and the intimal flap is barely discernible. 
IVS = interventricular septum; LA = left atrium; LV = left 
ventricle; MV = mitral valve. 
Figure 3. Intraoperative two-dimensional echocardiogram, short•
axis view, in systole. The aortic false lumen (FL) (arrow) is medial 
to the right (R) and noncoronary (N) aortic cusps. Dashed line 
indicates intimal flap. Abbreviations as in Figure 2. 
anteriorly during diastole. Although the aortic valve leaflets 
failed to coapt normally, suggesting aortic valve incom•
petence, the anulus and leaflets appeared normal. The M•
mode echogram of the mitral valve demonstrated fine dia•
stolic fluttering, consistent with aortic regurgitation. To bet•
ter define the false lumen, 5 cc of agitated saline solution 
was injected into the aortic root with a 25 gauge needle, 
generating visible contrast microbubbles that outlined the 
false lumen and demonstrated diastolic expansion and sys•
tolic collapse (Fig. 4). Another injection in the true lumen 
demonstrated diastolic reflux of microbubbles into the left 
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ventricle, diagnostic of aortic regurgitation. Total duration 
of imaging was less than 2 minutes. 
Operative procedure. The patient was placed on car•
diopulmonary bypass, and the repair of the dissection was 
performed under systemic hypothermia (25°C) and cold hy•
perkalemic cardioplegia. As predicted by the echocardio•
gram, the dissection had distorted the aortic anulus, but the 
leaflets themselves were normal. The aorta was transected 
just above the valve commissures and a 26 mm woven graft 
was sutured end to end with 4-0 prolene. The false lumen 
was closed distally and incorporated into the graft-aortic 
suture line. Because the intraoperative echocardiogram 
demonstrated normal anatomy of the aortic valve itself, 
valve replacement was not performed. In addition, aortic 
valve function was to be assessed immediately after the 
initial operative procedure, once cardiopulmonary bypass 
was discontinued. The aorta was released with minimal 
bleeding through the interstices of the graft. 
Postprocedure intraoperative echocardiography. 
Immediately after the patient was weaned from cardiopul•
monary bypass, the contrast echocardiogram was repeated 
to image the proximal anastomosis: the aortic leaflets coapted 
normally and there was no false lumen or mitral fluttering 
(Fig. 5). In addition, an aortic root injection demonstrated 
no echocardiographic evidence of reflux of contrast medium 
into the left ventricle. An echocardiographic examination 
with Doppler ultrasound performed 2 weeks after surgery 
demonstrated no aortic regurgitation. 
Discussion 
Although aortic dissection has been previously diagnosed 
by routine clinical two-dimensional echocardiography, op•
erative imaging has not been previously reported. Our case 
demonstrates the value of intraoperative two-dimensional 
Figure 4. Intraoperative contrast two-dimensional echocardio•
grams in long-axis view. A, Diastole. After injection of 5 cc of 
normal saline solution, the false lumen (FL) is filled with contrast 
"microbubbles." B, Same view, systole. The false lumen (FL) 
(white arrows) is partially collapsed. Abbreviations as in Fig•
ure 2. 
contrast echocardiography in defining the proximal origin 
of the dissection and, more important, excluding aortic valve 
involvement before the operative procedure. Additionally, 
operative echocardiographic evaluation of aortic regurgi-
Figure 5. Postoperative short-axis view in systole. The aortic graft 
(G) is demonstrated medially and there is no false lumen. Abbre•
viations as in Figures 2 and 3. L = left coronary cusp. 
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tation before and immediately after a complex repair pro•
cedure is described for the first time. 
Other methods for diagnosing dissection. The angio•
graphic evaluation of aortic dissection has certain limita•
tions. In one study (5), difficulties in the angiographic di•
agnosis of aortic dissection occurred in 10 of 44 patients. 
An intimal flap, which is pathognomonic of dissection, can 
be seen in up to 79% of patients (6). However, the site of 
tear is identified angiographically in less than 60% of cases 
(6). Causes of false negative angiograms include: simulta•
neous opacification of both the true and false lumina and 
failure to visualize the false lumen because of its location 
or thrombosis (7), in addition, acute cardiac decomposition 
during angiography may occur. Although reports (8,9) have 
documented the efficacy of computed tomography in di•
agnosing aortic dissection, this technique can be time con•
suming and may not localize the actual point of intimal tear. 
Potential sources of error in diagnosis of dissection by com•
puted tomography include pericardial and pleural thicken•
ing, overlapping structures and rapid movement of the in•
timal flap. 
Intraoperative echocardiography. Intraoperative two•
dimensional echocardiography is gaining acceptance as a 
diagnostic and monitoring tool that is rapid and benign with 
reproducible results 00-12). In addition to performing rou•
tine imaging of valvular function and myocardial contrac•
tility, echocardiography has important diagnostic applica•
tions. Imaging can reveal valvular dysfunction (native or 
prosthetic) and myocardial ischemia earlier and more ac•
curately than can routine techniques. Although this patient 
had preoperative angiography, the intraoperative study bet•
ter defined the proximal false lumen, excluded primary val•
vular disease and was valuable in assessing possible post•
procedure regurgitation. 
In aortic dissection, routine two-dimensional echocardi•
ography in closed chest humans has identified the intimal 
flap as the most important diagnostic finding (13,14). One 
report (15) demonstrated the flap in 12 of 15 cases of aortic 
dissection; when seen prolapsing into the left ventricular 
outflow tract in diastole, the flap is pathognomonic (16). 
However, a heavily calcified aortic root may produce linear 
artifacts leading to a false positive echocardiographic di•
agnosis (17). 
Usually, by combining invasive and noninvasive tech•
niques, the site of an aortic dissection can be accurately 
localized. However, in situations when preoperative studies 
are inadequate or cannot be performed because of the acute 
nature of the dissection, intraoperative echocardiography 
may prove invaluable in the management of proximal aortic 
root dissection. Because the operation may often entail only 
oversewing the proximal tear, localization of the origin of 
the intimal flap is mandatory but may be difficult after aortic 
cross clamping (18). In addition, it is often difficult to dis•
tinguish whether the associated aortic regurgitation is pri-
mary valvular or secondary to anular distortion; and there•
fore the decision for valve replacement and reimplantation 
of the coronary arteries must often wait until the aortic root 
is opened. In this setting, intraoperative two-dimensional 
echocardiography may prove valuable in defining the in•
volvement of the aortic root, valve and anulus, thereby 
assuring a more accurately planned approach. On comple•
tion of the procedure, visualization of the repair and of the 
aortic valve enables immediate determination of the ade•
quacy of the repair and valvular competence. In the present 
case, in addition to identifying the intimal flap, intraoper•
ative echocardiography demonstrated the normality of the 
aortic valve despite significant aortic regurgitation. 
Conclusions. Intraoperative contrast two-dimensional 
echocardiography is a valuable new, rapid and safe diag•
nostic method that 1) can delineate the proximal intimal 
tear, the false lumen, the presence of primary or secondary 
valvular involvement before the surgical procedure, and 2) 
evaluate the immediate postrepair results. The additional 
precise information obtained assists in planning the opera•
tive procedure, especially in the presence of valvular dys•
function. Intraoperative two-dimensional echocardiography 
may decrease the morbidity and mortality of aortic dissec•
tion repair because it provides a more accurate preoperative 
evaluation of the dissection and therefore the period of aortic 
occlusion can be shortened. 
We are indebted to Alan Bahler, MD, FACC for referring this patient, to 
Valentin Fuster, MD, FACC for reviewing the manuscript and to Christine 
Taylor for secretarial assistance. 
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